Lithium enhances long-term potentiation independently of hippocampal neurogenesis in the rat dentate gyrus.
We measured the temporal and spatial profiles of neural precursor cells, hippocampal long-term potentiation (LTP), and signaling molecules in neurogenesis-induced adult rats. Chronic lithium treatment produced a significant 54% and 40% increase in the numbers of bromodeoxyuridine [BrdU(+)] cells after 12 h and 28 days, respectively, after treatment completion in the dentate gyrus (DG). Both LTP obtained from slices perfused with artificial cerebrospinal fluid (ACSF-LTP) and LTP recorded in the presence of bicuculline (bicuculline-LTP) were significantly greater in the lithium group than in the saline controls. Although the number of BrdU(+) cells, approximately 90% of which were double-labeled with a neural marker neuronal nuclear protein, were markedly increased in the granule cell layer (GCL) 28 days after the completion of the 28-day lithium treatment, the magnitude of LTP observed at this time was similar to that observed 12 h after completing the 28-day lithium treatment. However, protein levels of calcium and calmodulin-dependent protein kinase II, p-Elk and TrkB were highly elevated until 28 days after the 28-day lithium treatment. Acute lithium treatment for 2 days also enhanced LTP, which was accompanied by the elevated expression of p-CREB, but not by neurogenesis. Our results suggest that the enhancement of LTP is independent of the increased number of neurons per se and it is more closely associated with key molecules, which are probably involved in neurogenesis.